Mechanisms of hypoglycemic brain damage. Evidence against a significant role of the noradrenergic locus coeruleus system.
Selective lesions of the noradrenergic locus coeruleus (LC) system have recently been shown to aggravate both ischemic and epileptic brain damage. This study explores the possibility that the LC system also influences hypoglycemic brain injury. Bilateral 6-hydroxydopamine lesions of the LC projection to the forebrain were found to cause no change in the degree of neuronal necrosis in the neocortex, hippocampal formation and caudate-putamen following 30 min of reversible insulin-induced hypoglycemic coma. We propose that selective neuronal necrosis in ischemia and status epilepticus is due to the action of excitatory amino acids at synaptic sites, which can be partly counteracted by noradrenaline release from inhibitory LC terminals. In hypoglycemia, excitatory amino acids probably cause brain damage via a local and more diffuse toxic effect which is not significantly influenced by the activation of the LC system.